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15 
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SEQUENCE LISTING 

<1 10> National Inst i tute of Agrobiological Resources, Ministry of Agricul ture, 
Forestry and Fisheries 
5 Japan Science and Technology Corporation 

<120> A novel gene involved in brassinosteroid responses 



<130> 

<140> JP 

<141> 2000-05-22 

<160> 3 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 4310 
<212> DNA 

<213> Oryza sativa 

<220> 
<221> CDS 

<222> (655).. (3828) 



<400> 1 

ctcttctcca ctccaaatcc cttcttaccc tjattcccctc cccccgcagc ttctcttcct 60 




30 cctgcagtac tcgccgccac caccaccgcg .tcgccgccgc cggccgcgtt ccgagaccca 120 



ctcgatcgga atccaccgcg gcgcgcccgof gcgcctgcgt cctcttcctt ccccgggagc 180 
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cgaccgacca cggcgaccag tcgatctccc tctccgggcg ccaaccgcgt cttagcttca 240 
tcgaatccac cgccccaccc cgcatctcct cctcctcctc cgacgacgac gactactact 300 
5 agtcttctcc aataagcccc cctcccgctc cccccgcctg aagaagaagc agcagctagc 360 
tccggggaga ggtcgacggc gcgccgggta gatcgcgccc cgccccgcct gcgtcgcggc 420 
tgtcggagca aacgcaaacc ccccaggttg ttctagcgtg tgcagcggct agctgattga 480 

10 

ttgtcttctg tgatatatcc agagctcgtg ttttgtggtt tgtggtttgt ggtttgtgct 540 

tggattgttg atgtgctaat tcgcggcgtt acaagatcac tgctggattg atattgagtt 600 

15 gtgcctcggc tgtgctagct gtgtgttgat tctctcctcg tcgtggtgat cgat atg 657 

Met 
1 

gag att gtt gca gta gat cag gag gga get cgt gtt gtt ggg acg aac 705 
20 Glu lie Val Ala Val Asp Gin Glu Gly Ala Arg Val Val Gly Thr Asn 

5 10 15 

tgt atg ctt get cgt ggt gga act ggt get gta gcg cca gtg ttg gag 753 
Cys Met Leu Ala Arg Gly Gly Thr Gly Ala Val Ala Pro Val Leu Glu 
25 20 25 30 

ctg aca gcg acg cct cgt cag gat gca gec get gaa get ggt gta gac 801 

Leu Thr Ala Thr Pro Arg Gin Asp Ala Ala Ala Glu Ala Gly Val Asp 

35 40 45 

30 

gaa ccg gca caa cac caa tgc gag cat ttc tec ata aga ggg tat gtt 849 

Glu Pro Ala Gin His Gin Cys Glu His Phe Ser lie Arg Gly Tyr Val 

50 55 60 65 
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get ctt ctt cag aag aag gat cca aaa ttc tgc tct eta tct egg att 897 

Ala Leu Leu Gin Lys Lys Asp Pro Lys Phe Cys Ser Leu Ser Arg Me 

70 75 80 

5 

ttc cat gac cag aaa aaa tgt gat gaa cac aaa get agt tea age cca 945 

Phe His Asp Gin Lys Lys Cys Asp Glu His Lys Ala Ser Ser Ser Pro 
85 90 95 

10 ttt tct gta gca aag ttt ega cga tgg gat tgc teg aag tgc ttg gat 993 

Phe Ser Val Ala Lys Phe Arg Arg Trp Asp Cys Ser Lys Cys Leu Asp 

100 105 110 

aag ttg aaa act tea gat aat gga aca gca cca aga act ctt ccc gca 1041 

15 Lys Leu Lys Thr Ser Asp Asn Gly Thr Ala Pro Arg Thr Leu Pro Ala 

115 120 125 

aag cag aat ggc aca agt gat ggt tgc tec ate aca ttt gtt egg age 1089 

Lys Gin Asn Gly Thr Ser Asp Gly Cys Ser Me Thr Phe Val Arg Ser 

20 130 135 140 145 

act ttt gtg cct get agt gtt ggt tec caa aaa gtg tct cct age aca 1137 

Thr Phe Val Pro Ala Ser Val Gly Ser Gin Lys Val Ser Pro Ser Thr 

150 155 160 

25 

caa tea tct caa ggg aag aat get gat aga tea act ctt cca aag agt 1185 

Gin Ser Ser Gin Gly Lys Asn Ala Asp Arg Ser Thr Leu Pro Lys Ser 

165 170 175 

30 gtg caa gaa ggc aat gac tec aaa tgc aat gcg cct tct ggc aag aat 1233 

Val Gin Glu Gly Asn Asp Ser Lys Cys Asn Ala Pro Ser Gly Lys Asn 

180 185 190 
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gga get get gag gec aat act gat tea cca atg aaa gat ttg caa ggg 1281 

Gly Ala Ala Glu Ala Asn Thr Asp Ser Pro Met Lys Asp Leu Gin Gly 

195 200 205 

5 cca gec caa aat tat gat gtg gca gca aat gtc tct gag gac aac act 1329 

Pro Ala Gin Asn Tyr Asp Val Ala Ala Asn Val Ser Glu Asp Asn Thr 

210 215 220 225 

tct gtt gat gtt ggg get tta cct gaa gtt ccc cag att aca tgg cac 1377 

10 Ser Val Asp Val Gly Ala Leu Pro Glu Val Pro Gin Me Thr Trp His 

230 235 240 

ata gaa gta aat ggt gca gat caa cct cca tec act cca aaa ctt tct 1425 

Me Glu Val Asn Gly Ala Asp Gin Pro Pro Ser Thr Pro Lys Leu Ser 

15 245 250 255 

gaa gtg gtc etc aaa aga aat gaa gat gaa aat gga aaa act gaa gag 1473 

Glu Val Val Leu Lys Arg Asn Glu Asp Glu Asn Gly Lys Thr Glu Glu 

260 265 270 

20 

act ctt gtt get gag cag tgc aat ttg ace aaa gat cct aac cca atg 1521 

Thr Leu Val Ala Glu Gin Cys Asn Leu Thr Lys Asp Pro Asn Pro Met 

275 280 285 

25 tct gga aag gaa cgt gat cag gtt get gag cag tgc aat ttg ace aaa 1569 

Ser Gly Lys Glu Arg Asp Gin Val Ala Glu Gin Cys Asn Leu Thr Lys 

290 295 300 305 

gat ccg aaa cca gtg tct ggg cag aaa tgt gag cag ate tgc aat gag 1617 

30 Asp Pro Lys Pro Val Ser Gly Gin Lys Cys Glu Gin Me Cys Asn Glu 

310 315 320 

cca tgt gaa gaa gtt gtt etc aaa aga age tec aaa tct aag agg aag 1665 
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Pro Cys Glu Glu Val Val Leu Lys Arg Ser Ser Lys Ser Lys Arg Lys 

325 330 335 

acg gat aag aag ttg atg aag aag cag cag cac age aag aaa cgc act 1713 

5 Thr Asp Lys Lys Leu Met Lys Lys Gin Gin His Ser Lys Lys Arg Thr 

340 345 350 

gec cag get gat gtt tea gat gca aag ctt tgt egg aga aag cca aaa 1761 

Ala Gin Ala Asp Val Ser Asp Ala Lys Leu Cys Arg Arg Lys Pro Lys 

10 355 360 365 

aag gtg egg ctt eta tea gaa att ata aat get aac cag gtt gag gat 1809 

Lys Val Arg Leu Leu Ser Glu Me Me Asn Ala Asn Gin Val Glu Asp 

370 375 380 385 

15 

tct aga agt gac gaa gtt cat cgt gaa aat gec get gat ccc tgt gag 1857 

Ser Arg Ser Asp Glu Val His Arg Glu Asn Ala Ala Asp Pro Cys Glu 

390 395 400 

20 gat gat aga agt ace ate ccg gtc ccg atg gaa gta age atg gat att 1905 

Asp Asp Arg Ser Thr Me Pro Val Pro Met Glu Val Ser Met Asp Me 

405 410 415 

cct gtt age aac cat aca gtg gga gaa gat ggg tta aaa tea agt aag 1953 

25 Pro Val Ser Asn His Thr Val Gly Glu Asp Gly Leu Lys Ser Ser Lys 

420 425 430 

aac aag aca aaa cgc aaa tac tct gat gtt gta gat gat gga tea tea 2001 

Asn Lys Thr Lys Arg Lys Tyr Ser Asp Val Val Asp Asp Gly Ser Ser 

30 435 440 445 

ctt atg aac tgg ctg aat gga aaa aag aaa aga act gga agt gtg cat 2049 

Leu Met Asn Trp Leu Asn Gly Lys Lys Lys Arg Thr Gly Ser Val His 
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450 455 460 465 

cac aca gtt get cat cca get ggg aat ttg age aac aaa aaa gtg aca 2097 

His Thr Val Ala His Pro Ala G!y Asn Leu Ser Asn Lys Lys Val Thr 
5 470 475 480 

ccc act gcg agt act cag cat gat gat gag aat gat act gaa aat ggt 2145 

Pro Thr Ala Ser Thr Gin His Asp Asp Glu Asn Asp Thr Glu Asn Gly 
485 490 495 

10 

ctt gac aca aat atg cat aag aca gat gtc tgt cag cat gta tea gaa 2193 

Leu Asp Thr Asn Met His Lys Thr Asp Val Cys Gin His Val Ser Glu 
500 505 510 

15 ate tec aca cag agg tgc tea tea aag ggg aaa aca gcg ggt ttg agt 2241 

Me Ser Thr Gin Arg Cys Ser Ser Lys Gly Lys Thr Ala Gly Leu Ser 
515 520 525 

aag ggg aaa aca cat tea get get agt ace aaa tat ggt ggt gaa age 2289 

20 Lys Gly Lys Thr His Ser Ala Ala Ser Thr Lys Tyr Gly Gly Glu Ser 

530 535 540 545 

ace aga aat ggt cag aac ata cat gta etc age gca gaa gat caa tgc 2337 

Thr Arg Asn Gly Gin Asn Me His Val Leu Ser Ala Glu Asp Gin Cys 
25 550 555 560 

cag atg gaa ace gaa aac tct gtt ctg agt cac teg gca aag gtt tct 2385 

Gin Met Glu Thr Glu Asn Ser Val Leu Ser His Ser Ala Lys Val Ser 
565 570 575 

30 

cca get gag cat gat ate caa att atg tct gac ctt cat gag cag agt 2433 

Pro Ala Glu His Asp Me Gin Me Met Ser Asp Leu His Glu Gin Ser 
580 585 590 
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eta ccc aag aag aaa aag aag caa aaa ctt gaa gtg act cgt gaa aaa 2481 

Leu Pro Lys Lys Lys Lys Lys Gin Lys Leu Glu Val Thr Arg Glu Lys 

595 600 605 

5 

cag acc atg ata gat gac ate ccc atg gat att gtt gaa ctg eta get 2529 

Gin Thr Met lie Asp Asp lie Pro Met Asp lie Val Glu Leu Leu Ala 

610 615 620 625 

10 aaa aac cag cat gag agg cag ctt atg act gag act gat tgt tct gac 2577 

Lys Asn Gin His Glu Arg Gin Leu Met Thr Glu Thr Asp Cys Ser Asp 

630 635 640 

ate aac cgt att caa tec aag aca act get gat gat gat tgt gta ata 2625 

15 lie Asn Arg lie Gin Ser Lys Thr Thr Ala Asp Asp Asp Cys Val lie 

645 650 655 

gta get gec aag gat ggt tea gat tat gca tea agt gtg ttt gac act 2673 

Val Ala Ala Lys Asp Gly Ser Asp Tyr Ala Ser Ser Val Phe Asp Thr 
20 660 665 670 

aat tec caa cag aag tec ttg gca tec caa agt aca cag aag gag tta 2721 

Asn Ser Gin Gin Lys Ser Leu Ala Ser Gin Ser Thr Gin Lys Glu Leu 

675 680 685 

25 

cag ggt cat ttg gca ttg acc aca caa gag tct cca cat cct cag aac 2769 

Gin Gly His Leu Ala Leu Thr Thr Gin Glu Ser Pro His Pro Gin Asn 

690 695 700 705 

30 ttt cag tct act cag gaa cag cag aca cat ttg egg atg gaa gaa atg 2817 

Phe Gin Ser Thr Gin Glu Gin Gin Thr His Leu Arg Met Glu Glu Met 

710 715 720 
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gtc act att get gca age tea cca eta ttt tea cat cat gat gat cag 2865 
Val Thr lie Ala Ala Ser Ser Pro Leu Phe Ser His His Asp Asp Gin 
725 730 735 

5 tat att get gaa gca cca act gaa cat tgg ggc cgt aag gac gca aag 2913 
Tyr lie Ala Glu Ala Pro Thr Glu His Trp Gly Arg Lys Asp Ala Lys 
740 745 750 

aag eta acg tgg gag caa ttt aag gec act aca aga aat tct cca gca 2961 
10 Lys Leu Thr Trp Glu Gin Phe Lys Ala Thr Thr Arg Asn Ser Pro Ala 
755 760 765 

gca aca tgt ggt get caa ttt aga cct ggt ate caa gca gtt gac ttg 3009 
Ala Thr Cys Gly Ala Gin Phe Arg Pro Gly Me Gin Ala Val Asp Leu 
15 770 775 780 785 

act tct act cat gtc atg gga tct tec age aat tat gca tct cgc caa 3057 

Thr Ser Thr His Val Met Gly Ser Ser Ser Asn Tyr Ala Ser Arg Gin 

790 795 800 

20 

cca gta att gcg cca ctg gac cgc tat get gaa aga gcg gtt aac cag 3105 

Pro Val Me Ala Pro Leu Asp Arg Tyr Ala Glu Arg Ala Val Asn Gin 
805 810 815 

25 gtc cat gca aga aat ttt cca age aca ata gca acc atg gaa gcg agt 3153 
Val His Ala Arg Asn Phe Pro Ser Thr Me Ala Thr Met Glu Ala Ser 
820 825 830 

aag tta tgt gat egg aga aat get gga caa gta gtc ttg tat cct aaa 3201 
30 Lys Leu Cys Asp Arg Arg Asn Ala Gly Gin Val Val Leu Tyr Pro Lys 
835 840 845 

gaa tec atg cct gcg acg cat ctt ctg aga atg atg gat cca tea aca 3249 
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Glu Ser Met Pro Ala Thr His Leu Leu Arg Met Met Asp Pro Ser Thr 

850 855 860 865 

tta gca age ttc ccc aac tat gga act tct age agg aac cag atg gag 3297 

5 Leu Ala Ser Phe Pro Asn Tyr Gly Thr Ser Ser Arg Asn Gin Met Glu 

870 875 880 

tct caa ctt cat aat tct cag tat gca cat aat cag tac aaa gga tea 3345 

Ser Gin Leu His Asn Ser Gin Tyr Ala His Asn Gin Tyr Lys Gly Ser 

10 885 890 895 

acc age aca tea tat ggc agt aac ctg aat gga aag att cca ttg aca 3393 

Thr Ser Thr Ser Tyr Gly Ser Asn Leu Asn Gly Lys Me Pro Leu Thr 
900 905 910 

15 

ttc gaa gac tta tea egg eat cag ctg cat gat ctg cac aga cct tta 3441 

Phe Glu Asp Leu Ser Arg His Gin Leu His Asp Leu His Arg Pro Leu 

915 920 925 

20 cgc cca cat cct aga gtt ggt gtg ctt ggc tec ttg ctg cag aag gaa 3489 

Arg Pro His Pro Arg Val Gly Val Leu Gly Ser Leu Leu Gin Lys Glu 

930 935 940 945 

att gca aac tgg teg gag aac tgt ggc aca caa tct ggt tat aag tta 3537 

25 He Ala Asn Trp Ser Glu Asn Cys Gly Thr Gin Ser Gly Tyr Lys Leu 

950 955 960 

gga gtg tea aca gga ata aca teg cat cag atg aac aga aag gaa cat 3585 

Gly Val Ser Thr Gly Me Thr Ser His Gin Met Asn Arg Lys Glu His 

30 965 970 975 

ttt gaa gee ctg aat tct gga atg ttt tea gca aaa tgg aat gca ttg 3633 

Phe Glu Ala Leu Asn Ser Gly Met Phe Ser Ala Lys Trp Asn Ala Leu 



AR022 

- 24 - 

980 985 990 

cag ttg ggt tct gtt age tec agt gca gat ttt tta tea gcg agg aac 3681 

Gin Leu Gly Ser Val Ser Ser Ser Ala Asp Phe Leu Ser Ala Arg Asn 
5 995 1000 1005 

age ata get caa tct tgg acc aga ggc aag ggt aaa atg gtt cat ccc 3729 

Ser Me Ala Gin Ser Trp Thr Arg Gly Lys Gly Lys Met Val His Pro 
1010 1015 1020 1025 

10 

ttg gat egg ttt gtg aga cag gat ate tgt ata act aac aag aac cca 3777 

Leu Asp Arg Phe Val Arg Gin Asp Me Cys Me Thr Asn Lys Asn Pro 
1030 1035 1040 

15 get gat ttt act aca ate agt aac gat aac gag tat atg gat tac cgc 3825 

Ala Asp Phe Thr Thr Me Ser Asn Asp Asn Glu Tyr Met Asp Tyr Arg 
1045 1050 1055 

tga agcagaaagt ggtgtgcata attcctgaac atttacaatc atacatttca 3878 

20 

tctttatggc gecaaatagt catactgtaa gaggagggct ttgctggatc tgctgtaagg 3938 

cttcttgtaa gttgtggatg ccccattttc tggatgggaa cctgccagac agtgaacaag 3998 

25 

ggctttgcaa ggtgcagcat ccggtttttg ttttgccagt ccaagaaacg tcctcctgtt 4058 

actttgtagt tgtactcata etagtgeget tgtttgtaca aggagaaatg tgtaaccttg 4118 

30 ttgaaaaaat gtctccccca ttttgtaatt accataagga ggtttatagt gttgtgagct 4178 



gtgtgtgact gaeggegaga aatggttttg tcggtgttaa ggttgaaaeg actagctctc 4238 



10 
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gttatcaatg tgttgtaaac ttctagattg atgtgttacc ttactcttga agtcaacacc 4298 
ggagaattta ca 4310 



<210> 2 
<211> 1057 
<212> PRT 

<213> Oryza sativa 



<400> 2 

Met Glu He Val Ala Val Asp Gin Glu Gly Ala Arg Val Val Gly Thr 

15 10 15 

Asn Cys Met Leu Ala Arg Gly Gly Thr Gly Ala Val Ala Pro Val Leu 
15 20 25 30 

Glu Leu Thr Ala Thr Pro Arg Gin Asp Ala Ala Ala Glu Ala Gly Val 

35 40 45 

Asp Glu Pro Ala Gin His Gin Cys Glu His Phe Ser lie Arg Gly Tyr 
50 55 60 

20 Val Ala Leu Leu Gin Lys Lys Asp Pro Lys Phe Cys Ser Leu Ser Arg 
65 70 75 80 

Me Phe His Asp Gin Lys Lys Cys Asp Glu His Lys Ala Ser Ser Ser 

85 90 95 

Pro Phe Ser Val Ala Lys Phe Arg Arg Trp Asp Cys Ser Lys Cys Leu 
25 100 105 110 

Asp Lys Leu Lys Thr Ser Asp Asn Gly Thr Ala Pro Arg Thr Leu Pro 

115 120 125 

Ala Lys Gin Asn Gly Thr Ser Asp Gly Cys Ser Me Thr Phe Val Arg 
130 135 140 

30 Ser Thr Phe Val Pro Ala Ser Val Gly Ser Gin Lys Val Ser Pro Ser 
145 150 155 160 

Thr Gin Ser Ser Gin Gly Lys Asn Ala Asp Arg Ser Thr Leu Pro Lys 
165 170 175 
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Ser Val Gin Glu Gly Asn Asp Ser Lys Cys Asn Ala Pro Ser Gly Lys 

180 185 190 

Asn Gly Ala Ala Glu Ala Asn Thr Asp Ser Pro Met Lys Asp Leu Gin 
195 200 205 

5 Gly Pro Ala Gin Asn Tyr Asp Val Ala Ala Asn Val Ser Glu Asp Asn 
210 215 220 

Thr Ser Val Asp Val Gly Ala Leu Pro Glu Val Pro Gin Me Thr Trp 
225 230 235 240 

His He Glu Val Asn Gly Ala Asp Gin Pro Pro Ser Thr Pro Lys Leu 
10 245 250 255 

Ser Glu Val Val Leu Lys Arg Asn Glu Asp Glu Asn Gly Lys Thr Glu 

260 265 270 

Glu Thr Leu Val Ala Glu Gin Cys Asn Leu Thr Lys Asp Pro Asn Pro 
275 280 285 

15 Met Ser Gly Lys Glu Arg Asp Gin Val Ala Glu Gin Cys Asn Leu Thr 
290 295 300 

Lys Asp Pro Lys Pro Val Ser Gly Gin Lys Cys Glu Gin Me Cys Asn 
305 310 315 320 

Glu Pro Cys Glu Glu Val Val Leu Lys Arg Ser Ser Lys Ser Lys Arg 
20 325 330 335 

Lys Thr Asp Lys Lys Leu Met Lys Lys Gin Gin His Ser Lys Lys Arg 

340 345 350 

Thr Ala Gin Ala Asp Val Ser Asp Ala Lys Leu Cys Arg Arg Lys Pro 
355 360 365 

25 Lys Lys Val Arg Leu Leu Ser Glu Me Me Asn Ala Asn Gin Val Glu 
370 375 380 

Asp Ser Arg Ser Asp Glu Val His Arg Glu Asn Ala Ala Asp Pro Cys 
385 390 395 400 

Glu Asp Asp Arg Ser Thr Me Pro Val Pro Met Glu Val Ser Met Asp 
30 405 410 415 

Me Pro Val Ser Asn His Thr Val Gly Glu Asp Gly Leu Lys Ser Ser 

420 425 430 

Lys Asn Lys Thr Lys Arg Lys Tyr Ser Asp Val Val Asp Asp Gly Ser 
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435 



440 



445 



Ser Leu Met Asn Trp Leu Asn Gly Lys Lys Lys Arg Thr Gly Ser Val 

450 455 460 

His His Thr Val Ala His Pro Ala Gly Asn Leu Ser Asn Lys Lys Val 
465 470 475 480 

Thr Pro Thr Ala Ser Thr Gin His Asp Asp Glu Asn Asp Thr Glu Asn 

485 490 495 

Gly Leu Asp Thr Asn Met His Lys Thr Asp Val Cys Gin His Val Ser 

500 505 510 

Glu Me Ser Thr Gin Arg Cys Ser Ser Lys Gly Lys Thr Ala Gly Leu 

515 520 525 

Ser Lys Gly Lys Thr His Ser Ala Ala Ser Thr Lys Tyr Gly Gly Glu 

530 535 540 

Ser Thr Arg Asn Gly Gin Asn Me His Val Leu Ser Ala Glu Asp Gin 
545 550 555 560 

Cys Gin Met Glu Thr Glu Asn Ser Val Leu Ser His Ser Ala Lys Val 

565 570 575 

Ser Pro Ala Glu His Asp Me Gin Me Met Ser Asp Leu His Glu Gin 

580 585 590 

Ser Leu Pro Lys Lys Lys Lys Lys Gin Lys Leu Glu Val Thr Arg Glu 

595 600 605 

Lys Gin Thr Met Me Asp Asp Me Pro Met Asp Me Val Glu Leu Leu 

610 615 620 

Ala Lys Asn Gin His Glu Arg Gin Leu Met Thr Glu Thr Asp Cys Ser 
625 630 635 640 

Asp Me Asn Arg Me Gin Ser Lys Thr Thr Ala Asp Asp Asp Cys Val 

645 650 . 655 

Me Val Ala Ala Lys Asp Gly Ser Asp Tyr Ala Ser Ser Val Phe Asp 

660 665 670 

Thr Asn Ser Gin Gin Lys Ser Leu Ala Ser Gin Ser Thr Gin Lys Glu 

675 680 685 

Leu Gin Gly His Leu Ala Leu Thr Thr Gin Glu Ser Pro His Pro Gin 
690 695 700 



# 
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Asn Phe Gin Ser Thr Gin Glu Gin Gin Thr His Leu Arg Met Glu Glu 
705 710 715 720 

Met Val Thr Me Ala Ala Ser Ser Pro Leu Phe Ser His His Asp Asp 
725 730 735 

5 Gin Tyr lie Ala Glu Ala Pro Thr Glu His Trp Gly Arg Lys Asp Ala 
740 745 750 

Lys Lys Leu Thr Trp Glu Gin Phe Lys Ala Thr Thr Arg Asn Ser Pro 

755 760 765 

Ala Ala Thr Cys Gly Ala Gin Phe Arg Pro Gly lie Gin Ala Val Asp 
10 770 775 780 

Leu Thr Ser Thr His Val Met Gly Ser Ser Ser Asn Tyr Ala Ser Arg 
785 790 795 800 

Gin Pro Val lie Ala Pro Leu Asp Arg Tyr Ala Glu Arg Ala Val Asn 
805 810 815 

15 Gin Val His Ala Arg Asn Phe Pro Ser Thr lie Ala Thr Met Glu Ala 

820 825 830 

Ser Lys Leu Cys Asp Arg Arg Asn Ala Gly Gin Val Val Leu Tyr Pro 

835 840 845 

Lys Glu Ser Met Pro Ala Thr His Leu Leu Arg Met Met Asp Pro Ser 
20 850 855 860 

Thr Leu Ala Ser Phe Pro Asn Tyr Gly Thr Ser Ser Arg Asn Gin Met 
865 870 875 880 

Glu Ser Gin Leu His Asn Ser Gin Tyr Ala His Asn Gin Tyr Lys Gly 
885 890 895 

25 Ser Thr Ser Thr Ser Tyr Gly Ser Asn Leu Asn Gly Lys lie Pro Leu 

900 905 910 

Thr Phe Glu Asp Leu Ser Arg His Gin Leu His Asp Leu His Arg Pro 

915 920 925 

Leu Arg Pro His Pro Arg Val Gly Val Leu Gly Ser Leu Leu Gin Lys 
30 930 935 940 

Glu Me Ala Asn Trp Ser Glu Asn Cys Gly Thr Gin Ser Gly Tyr Lys 
945 950 955 960 

Leu Gly Val Ser Thr Gly lie Thr Ser His Gin Met Asn Arg Lys Glu 



AR022 



- 29 



965 970 975 

His Phe Glu Ala Leu Asn Ser Gly Met Phe Ser Ala Lys Trp Asn Ala 

980 985 990 

Leu Gin Leu Gly Ser Val Ser Ser Ser Ala Asp Phe Leu Ser Ala Arg 
5 995 1000 1005 

Asn Ser lie Ala Gin Ser Trp Thr Arg Gly Lys Gly Lys Met Val His 

1010 1015 1020 

Pro Leu Asp Arg Phe Val Arg Gin Asp lie Cys He Thr Asn Lys Asn 
1025 1030 1035 1040 

10 Pro Ala Asp Phe Thr Thr He Ser Asn Asp Asn Glu Tyr Met Asp Tyr 

1045 1050 1055 

Arg 
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<210> 3 
15 <211> 9455 
<212> DNA 

<213> Oryza sativa 





<400> 3 






20 


gatctatcgt 


tgattggat t 


tcgctgggct 




gaacat tatt 


gagctaataa 


ataacgagaa 




gaaacaagct 


gacaaaat tc 


gtccaat ttc 




catggt tatc 


gacaaaaccg 


ct taggagtg 




ttggaccgga 


gtagcagtac 


aatggcttgt 


25 


tt tgcct tgg 


ttgcactgtt 


ctgtcggct t 




aaaatagtgt 


gactagcatc 


atcgatttgc 




tgggtgtcga 


tctaggagac 


tatgaatcta 




cgacatcatg 


cagctatatg 


tacaacaatg 




ccgcat tcct 


acat tgctag 


aaaaacacaa 


30 


aggacgctgc 


aacacctct t 


ccctggc tac 




ttgacctccc 


tcct tagctg 


ccactgtgtc 




cc ttct tcta 


caattgt tac 


tactgttctt 




agaccaacca 


t tggtcagca 


gagcatc teg 



agctaggtag acaagggttc aaaatgtgac 60 
accaacttgg tatataggtc aatttcaaaa 120 
actagttttt gtcagtaatt gaatggcaat 180 
ctatttggtg atggaatggt ttataaaact 240 
ctgaacaggc taggtagcat agtaggtcct 300 
ataggggaat ctattggctt aatggaaggg 360 
ttgetatcat gtttgagcat cattgacatg 420 
gcgaatcctc actagtatgc acatgeacaa 480 
taggaatggt agctctactc ggattggtgg 540 
acacacacac acacacacac aaacaaacat 600 
cactatcgcc aaatgccaag catggttgtg 660 
cacttcaaaa tccataacca cgacatcttc 720 
gaagaggttc ttgtcctacc gacttactaa 780 
agacttctat accaaagtaa cattgagagg 840 




tcaatggcat gtaggaccat cactccgttt 
atttcaaccc gtaaaaacgg tccacaattt 
ggccctgcat cttgattgtt tatgatcttt 
aattgtgtca ttttaatcct ttgatttatc 
5 catcttagcc ccgatatgat cttggtagcc 
ctcgactcca atctaagttc ccatggtaga 
ttacaattta atcccctttt gagtaatgac 
gataaagatt tgatatttgt ggcgcacgga 
attggattgg tattttctcc tccatgctcc 

10 gtcaggttag aacgggattt aaaaatgtga 
tgggtgtcaa cgggtgactg cctgtgttgg 
ttaatgctgg tagattgtgg atatcctccc 
gtacgtgccg tcctgcatag gatgggtagc 
agcctcacta aggccaactg cctattggca 

15 acttttgagc taggcaacat cggtatgtag 
agtcggagca tgccggccgt gcctattaca 
acacattaca cgtccccatt gtctaacatc 
actgaaaggt cagtgtcaaa tccattctac 
tatagattag gacactcaca tacatatgct 

20 cactagtgac atgtgtctac ctagttatat 
agaataacta tgtggtatat ttaacttggt 
gacatgcctt ggcaggaaga aagccgctgt 
gtgagtaatc aatctaggct taaaaaaaat 
ataaacacag agggggcaat caactctgtt 

25 tatctctgct ctctgcattt taaaactact 
aatactttgt agatcacgag tataaaacac 
atttacgtat taaccggtac aatattattt 
agtatactac ctacgcatgc tcgggcagta 
taccaggtag agtacagcgg caggtagagt 

30 tttttattac tggagataga agaagaagag 
gaaaggcgtg cggggcccac acacgcagca 
ggggcagggg cagggcggac tggccaacgc 
aatatacaat cctttctttt tcctcctcct 




AR022 

- 30 - 

gcattgacca atcagagatg agtctgaaca 900 
gattcatcta ttggtttgct gtctgcccat 960 
cttagttatc tcttgagatt taatctacct 1020 
ttgattggat tcggtctact ttggtttcac 1080 
cttttttcct cgcactaatc attttcgatt 1140 
tttaggtcaa taagtgaaaa acaatttccc 1200 
cttcgtactt cctcaaacga tggtttcatg 1260 
tggggcatgg cttatgaaga aaatgagctc 1320 
tattggtaaa aatattggtt tagttggata 1380 
ctacaactag tcgtttatcg cggttgcaca 1440 
catcaataat ttagaattag aggtgtcggc 1500 
atacacgtag gcgtcgatgg cttcatgtgc 1560 
aacggaggaa ggctggcttt gttgacttgt 1620 
atgaagttgt ttttgtttaa ggagaaacaa 1680 
caggccattc tctaggtcaa tggcacttag 1740 
acatggttat catgtgcatg tggcaagggc 1800 
gtagactatg agtttgatag aagaaaccca 1860 
ctgtgtcgag aactaaggtt aagcgtttta 1920 
gtgcatgggg tggtgagagc cattatgtac 1980 
gatctattga ttgaaaattc gactgagata 2040 
acaacatata gtggttggaa catcacatta 2100 
agtttaattt aacatgttaa acaccacata 2160 
aaagacaaca caaacaaaca cagagaacac 2220 
gtttgatcta tacttcgtca gagtttgata 2280 
tatattacaa agcactgtat gttatatagt 2340 
agataggtac aatttttttt actcctacgt 2400 
agcatgcatg tacgcgtgat -at tagagtgg 2460 
tcggtacctc tatacctacc tatatacaca 2520 
acacagtagt atatggagct tattttatca 2580 
aaaggagaga gagagagaaa gagtggaagg 2640 
gggcagcgct gcggaggtga ggtgagggca 2700 
caactccaac tccaactccc gtacaaataa 2760 
cttttccctt ccattccacc cccctctctc 2820 




tctcttctcc actccaaatc ccttcttacc 
tcctgcagta ctcgccgcca ccaccaccgc 
actcgatcgg aatccaccgc ggcgcgcccg 
ccgaccgacc acggcgacca gtcgatctcc 
5 atcgaatcca ccgccccacc ccgcatctcc 
tagtcttctc caataagccc ccctcccgct 
ctccggggag aggtcgacgg cgcgccgggt 
ctgtcggagc aaacgcaaac cccccaggta 
agctcccgcg gggggtttgg ttttgaccga 

10 tccaatttcg cctcgattta cttccgattt 
ggggttgcgg ttttggggga ggagaggggt 
gccccctttc cagctgtgcc cctctctcgg 
aagcccttat atttcatgtc gcggaagaaa 
cggctacgta cgagccctag ttaccgcgcg 

15 tccctctagg ttttagatct acccatctct 
gcatgtgtct atcttagcta tacctgtatt 
gtggcgcggt aattaattag tttaattcgc 
gggggaattt atttcttgct ataattttgc 
atgagctgat tgaagtggat atatattgtg 

20 gacttcttct tgcctactac ttcattaatt 
ctagcgtgtg cagcggctag ctgattgatt 
ttgtggtttg tggtttgtgg tttgtgcttg 
aagatcactg ctggattgat attgagttgt 
tctcctcgtc gtggtgatcg atatggagat 

25 tgttgggacg aactgtatgc ttgctcgtgg 
gctgacagcg acgcctcgtc aggatgcagc 
acaccaatgc gagcatttct ccataaggta 
gcgttgtgga tgaataatga atcggcatgt 
tatgattgat cgtggttttt gcacagtttg 

30 tacgatcgta tacactgggt cgacatgctt 
catccactac tagctctata tctagccatg 
aggctagcag caaaaaatat atataatatt 
atactctacg tacatccatt aatatcttca 
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ctattcccct ccccccgcag cttctcttcc 2880 
gccgccgccg ccggccgcgt tccgagaccc 2940 
cgcgcctgcg tcctcttcct tccccgggag 3000 
ctctccgggc gccaaccgcg tcttagcttc 3060 
tcctcctcct ccgacgacga cgactactac 3120 
ccccccgcct gaagaagaag cagcagctag 3180 
agatcgcgcc ccgccccgcc tgcgtcgcgg 3240 
atcaacgaac ttttcctccg ccgcaagaac 3300 
tttcttcccc cctcccccca aatcgaccca 3360 
ccccactttt ttttcttcct ttcgggttgg 3420 
tcagctcatc cgaagcccca cgttaggtcc 3480 
gcctcgagct cctcgcctcc atgggaacca 3540 
aaaaaatccc gtcttttgcg gggatcctcg 3600 
gattttagtt acggcggttt atgcggcccc 3660 
ctctctctct ctctctctct ctctgtgcat 3720 
atttggaagg ttaattatgg ttgtgtatat 3780 
accccctctc tctttgttta tctaggtttt 3840 
ccgctcgaat ttctggtgct cttatattcc 3900 
cgtgcgtgcg tgctattgct acatcggctt 3960 
tgtttcttct ggtttctgtt tcaggttgtt 4020 
gtcttctgtg atatatccag agctcgtgtt 4080 
gattgttgat gtgctaattc gcggcgttac 4140 
gcctcggctg tgctagctgt gtgttgattc 4200 
tgttgcagta gatcaggagg gagctcgtgt 4260 
tggaactggt gctgtagcgc cagtgttgga 4320 
cgctgaagct ggtgtagacg aaccggcaca 4380 
atcattttct gtatttccaa. ttccagtatc 4440 
catgccatat tgcactgttt gatggaagag 4500 
ctgttgggac ttatatggtc atctgttttg 4560 
atgactttgg ttcgatttag gaagtcaata 4620 
tgaactcatt tatgccatag cacagctagc 4680 
tgcatatatg ttggtgtttc atgtatcttt 4740 
atgtatgaat ctgagcacat gattgtgagt 4800 
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gctacacata tgcatgtctg tatgtgtgtt cattaggtgt ttgatcatat ttgtttgtgt 4860 
tggggtgcgc atgcatttat tcaggccatg ctgtaggctg tagctagata tttgtgtttg 4920 

tatattattt ctgttgaaca agctgattac taatgaaatt aacctttttg gggtacactc 4980 
atatattggg ccctacattt ttgtaatcat ttttcctttg tgctgaggtt cagcataaaa 5040 

5 cttttttatc ataagcatgt ttacatccta ggagattctt agaactgatg gtttcttcat 5100 
atttgcatta tgtttgattt gatagtccat tattatttta agccttttca attgtttaga 5160 
gattctagag atgatatata tcaaccatag acttgtcacg ttttggttta atactttcta 5220 

gaactaatta gattattatt tttgtagttt atcctgtcat gctatttgta ttatctttga 5280 

attcaaactg caatacttag attatcttga aggtcctctt tttctggact gtacaagcta 5340 

10 tgtatgaaat gcctacctcc cagcatcctt tagattatgt agggcctttt ctgagtttat 5400 

cagttgtata ttgactgaag cacgcaatgt gctatatata tgtgccatgc atctttataa 5460 

tgataatctt atttttcttg taccagaggg tatgttgctc ttcttcagaa gaaggatcca 5520 

aaattctgct ctctatctcg gattttccat gaccagaaaa aatgtgatga acacaaagct 5580 
agttcaagcc cattttctgt agcaaagttt cgacgatggg attgctcgaa gtgcttggat 5640 

15 aagttgaaaa cttcagataa tggaacagca ccaagaactc ttcccgcaaa gcagaatggc 5700 

acaagtgatg gttgctccat cacatttgtt cggagcactt ttgtgcctgc tagtgttggt 5760 

tcccaaaaag tgtctcctag cacacaatca tctcaaggga agaatgctga tagatcaact 5820 

cttccaaaga gtgtgcaaga aggcaatgac tccaaatgca atgcgccttc tggcaagaat 5880 

ggagctgctg aggccaatac tgattcacca atgaaaggta tggtagatgt agagcctttc 5940 

20 aaattcctaa gtaggatttt atttaaggta tagaataaac taatgtttgt gtgattttct 6000 

cagatttgca agggccagcc caaaattatg atgtggcagc aaatgtctct gaggacaaca 6060 

cttctgttga tgttggggct ttacctgaag ttccccagat tacatggcac atagaagtaa 6120 

atggtgcaga tcaacctcca tccactccaa aactttctga agtggtcctc aaaagaaatg 6180 

aagatgaaaa tggaaaaact gaagagactc ttgttgctga gcagtgcaat ttgaccaaag 6240 

25 atcctaaccc aatgtctgga aaggaacgtg atcaggttgc tgagcagtgc aatttgacca 6300 

aagatccgaa accagtgtct gggcagaaat gtgagcagat ctgcaatgag ccatgtgaag 6360 

aagttgttct caaaagaagc tccaaatcta agaggaagac ggataagaag -t tgatgaaga 6420 

agcagcagca cagcaagaaa cgcactgccc aggctgatgt ttcagatgca aagctttgtc 6480 

ggagaaagcc aaaaaaggtg cggcttctat cagaaattat aaatgctaac caggttgagg 6540 

30 attctagaag tgacgaagtt catcgtgaaa atgccgctga tccctgtgag gatgatagaa 6600 

gtaccatccc ggtcccgatg gaagtaagca tggatattcc tgttagcaac catacagtgg 6660 

gagaagatgg gttaaaatca agtaagaaca agacaaaacg caaatactct gatgttgtag 6720 

atgatggatc atcacttatg aactggctga atggaaaaaa gaaaagaact ggaagtgtgc 6780 
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atcacacagt tgctcatcca gctgggaatt 
gtactcagca tgatgatgag aatgatactg 
cagatgtctg tcagcatgta tcagaaatct 
cagcgggttt gagtaagggg aaaacacatt 
gcaccagaaa tggtcagaac atacatgtac 
ccgaaaactc tgttctgagt cactcggcaa 
tttgcttttt aaattgactg aatcaacatt 
aacaatgtta agaaatatgc atacaatgtt 
cttatgtttt gatactcttt ttgtgtgtgc 
gtgtgcgcgc gtgtgtgtgc acgtgcgtgg 
gtgattgtaa tggactgaca ttttcctcat 
gatatccaaa ttatgtctga ccttcatgag 
aaacttgaag tgactcgtga aaaacagacc 
gaactgctag ctaaaaacca gcatgagagg 
atcaaccgta ttcaatccaa gacaactgct 
gatggttcag attatgcatc aagtgtgttt 
tcccaaagta cacagaagga gttacagggt 
catcctcaga actttcagtc tactcaggaa 
gtcactattg ctgcaagctc accactattt 
gcaccaactg aacattgggg ccgtaaggac 
gccactacaa gaaattctcc agcagcaaca 
gcagttgact tgacttctac tcatgtcatg 
ccagtaattg cgccactgga ccgctatgct 
aattttccaa gcacaatagc aaccatggaa 
ggacaagtag tcttgtatcc taaagaatcc 
gatccatcaa cattagcaag cttccccaac 
tctcaacttc ataattctca gtatgcacat 
tatggcagta acctgaatgg aaagattcca 
ctgcatgatc tgcacagacc tttacgccca 
ctgcagaagg aaattgcaaa ctggtcggag 
ggagtgtcaa caggaataac atcgcatcag 
aattctggaa tgttttcagc aaaatggaat 
gcagattttt tatcagcgag gaacagcata 



tgagcaacaa aaaagtgaca cccactgcga 6840 
aaaatggtct tgacacaaat atgcataaga 6900 
ccacacagag gtgctcatca aaggggaaaa 6960 
cagctgctag taccaaatat ggtggtgaaa 7020 
tcagcgcaga agatcaatgc cagatggaaa 7080 
aggtacgaat tttgtgaatc atgaggaatt 7140 
tatctgtatg aaggaataat attggtgcat 7200 
tatttatatg ctttccactg ttcttcttta 7260 
gtgcatgtgt gcatgtgtgt gtgtgtgtgt 7320 
cgcaatattc ttttttagac tcatattata 7380 
ttctcatctc aggtttctcc agctgagcat 7440 
cagagtctac ccaagaagaa aaagaagcaa 7500 
atgatagatg acatccccat ggatattgtt 7560 
cagcttatga ctgagactga ttgttctgac 7620 
gatgatgatt gtgtaatagt agctgccaag 7680 
gacactaatt cccaacagaa gtccttggca 7740 
catttggcat tgaccacaca agagtctcca 7800 
cagcagacac atttgcggat ggaagaaatg 7860 
tcacatcatg atgatcagta tattgctgaa 7920 
gcaaagaagc taacgtggga gcaatttaag 7980 
tgtggtgctc aatttagacc tggtatccaa 8040 
ggatcttcca gcaattatgc atctcgccaa 8100 
gaaagagcgg ttaaccaggt ccatgcaaga 8160 
gcgagtaagt tatgtgatcg gagaaatgct 8220 
atgcctgcga cgcatcttct gagaatgatg 8280 
tatggaactt ctagcaggaa ccagatggag 8340 
aatcagtaca aaggatcaac cagcacatca 8400 
ttgacattcg aagacttatc acggcatcag 8460 
catcctagag ttggtgtgct tggctccttg 8520 
aactgtggca cacaatctgg ttataagtta 8580 
atgaacagaa aggaacattt tgaagccctg 8640 
gcattgcagt tgggttctgt tagctccagt 8700 
gctcaatctt ggaccagagg caagggtaaa 8760 
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atggttcatc ccttggatcg gtttgtgaga caggatatct gtataactaa caagaaccca 8820 
gctgatttta ctacaatcag taacgataac gagtatatgg attaccgctg aagcagaaag 8880 
tggtgtgcat aattcctgaa catttacaat catacatttc atctttatgg cgccaaatag 8940 
tcatactgta agaggagggc tttgctggat ctgctgtaag gtaagttgaa ctttttcttc 9000 



gcaggcttct tgtaagttgt ggatgcccca ttttctggat gggaacctgc cagacagtga 9120 
acaagggctt tgcaaggtgc agcatccggt ttttgttttg ccagtccaag aaacgtcctc 9180 
ctgttacttt gtagttgtac tcatactagt gcgcttgttt gtacaaggag aaatgtgtaa 9240 
ccttgttgaa aaaatgtctc ccccattttg taattaccat aaggaggttt atagtgttgt 9300 
10 gagctgtgtg tgactgacgg cgagaaatgg ttttgtcggt gttaaggttg aaacgactag 9360 
ctctcgttat caatgtgttg taaacttcta gattgatgtg ttaccttact cttgaagtca 9420 
acaccggaga atttacagta cttttttgcc gtgcc 9455 



5 



t tgcaagtt t 



atcagtttaa gaaaaaagaa tgattactta tgttagcaag gatggttctt 



9060 



